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Abstract of JP2001 34601 3 

PROBLEM TO BE SOLVED: To constitute an 
image reader so that it becomes suitable to be 
used especially in the case of coping with 
speedup and enhancement of resolution, etc., 
of image reading by suppressing increase of 
processing speed in a signal processing after 
removal of an image signal to be obtained 
from unnecessary pixels to the utmost by 
removing the image signal. SOLUTION: The 
image reader is constituted by providing a 
solid-state image pickup element string 6 
consisting of a solid-state image pickup 
element to constitute a valid pixel area and a 
solid-state image pickup element to constitute 
invalid pixel area, a signal storage means 13 
to store and hold the image signal obtained by 
each solid-state image pickup element of the 
solid-state image pickup element string 6 and 
a driving control means 17 to extract and 
output the image signal obtained by the solid- 
state image pickup elements to constitute the 
valid pixel area from the signal storage means 
13. 
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1 

ME§^«**^J©&H#«**^fc.fcoT»&nfc 
a&m^ * bus « je-r % t . 

g. 10 

[»9!©#alfctftw] 

[0 0 0 1] 
[0 0 0 2] 

[fi£*©&fl5] fie*, «»^6<OIB«M«*JR0*ff3IB 
^^E^SfitbTti, CCD (ChargeCoupled Device) 
Sffl^T, ^©a«St^Sl9£fT? *©#£<& e>*lT 20 

CD\zmytZ1t. -€-©CCDT©)t«^C«k-3TiBlft 
«**a»U ^©H^W-^tcT^n^ftWl^L 

^LTtB^dtT', JWfit*»6©H*«*»0*fT 

[0 0 0 3] COJ^ftHMNdHtKJBU&ttSCC 

ia«rr*s. *<Dtzib. m&ffiMmmz&tt 30 

fc*. W«K:SfeA/«'&B*©'5"6. *$)iIiSSSt 

*ewi>©ii*. -r&te-6w©PisBi6»fctt«'r*B* 
a, i^ps^s— nx&*tfn. *«©«*« ott* 

[0 0 0 4] CCDS, RffiMIMkOKM 

WMttftj tv^) tt, ■ftftBISg&tta^a-k 
XXtf- KlCfc-oT&i:* CtlCfc-S. OJO, CCD 40 
©UM&Ktt. iS^5tSg±#:©^ , o-fexXtf-K 
1 5-f >#©H«tt*tt08*fc:lfeaft**iaii$ 
«*«j*JEr*©T. -*©1 i'SfcOOffiaBSM©* 
T*BB**»6©««f©<EjaitfT^»*i:5ftffltfe*. 
fcfc*U uOtf, CCD©#iS^e.©ti^f©CSI 

*(Dtz#>. CCDODHMttftfe. #3M*tt*fc*lS 

©5R*j^6©««f©«3l**«L& , b©ta*. 
[0 0 0 5] 50 
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K&StUggTte, CCD©S-iS3!?*»6©«fif©«ES»C 

©fflaiSttt>CCD£raMLT»ftsUTV»*fc»&. CC 
D©K»H*R)fi«^5-H*©#*#«Ufc'b©T** 

t. *©#«»«»©fflaiai&fc»:*sft«»aaue'b 
©maiEissT^, ^5— H*©»k:eH"r*ftaa*© 

_t#fc#-3T, y-fX*©»»*attfcO, Maie]S&£ 
Mt5T^M7^t5. t V J o ft RMtf£ C * * 

[0 0 0 6] WK, B^4-T«. H*tttt«gfc*fLT. 
JRW3&»6©BH»«*ltO©KaY[:*«R*anT*0. C 
n(C^-pT±^©7 P D-fe7.7> fcf- H t>±3&**fKlRlK:* 
*. BHft«*a0J8*©MKfl;©fc»JC. K« 

©d<t^&. CCD©ffi®jJ§iSi5:«&4rfa<^-5Ci:^ 

#^6n*jj«. ^•©«-a-T"a&ox ! b^©©5aaiEiKJcs 

*^tl^«!iaMS©-h#S:S^ffllASCltT, ±3£Lfc 
WB*lHlittL»* J: -5 fcfS £ a*ttTH«. 

[0 0 0 7] ^ilTJi ^SM**>6fi6n4 
■»fl»**0P*< dttcioT, *-©«©ff#«iafc: 

*^a«iajSflE©±#sa*«iA. unguis 9© 

[0 0 0 8] 

[MB&*HW-*fc»©^R] *$MBtt±EBtt*«riE 

T*fc*fc3iEffi2mfcH«M»iKgg-e; 

•wet * ®&mmm? t ##3Msxffi*&* @# 

[0 0 0 9] ±EttJ$©H*ttBf£BCJ:n& #%BI 

sifis«*«^r « Bttaft*? k «t o xt# s ntzmmm 

#6nfclB««*fc-3liTtt«a^©ffl**fTto«:V». 

LWbx. «<»E*^art*»6*t)tHsnfciB«tflr^ 

K:-pnTBrje©fll^ffiaftff5«'&-e*oT"b» *©« 

[0 0 10] 
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wiMtm&gw.iz-mTWtw-rzo 0 1 \t^m\zm^>m 

iT*0, H 2 fcfr£-©H4ft&3lgf^#©*M&£Jifc£* 
F I FO»S&*/tt*tBL*-f 5 >^©-#l£*-f * 

[ooi i] $t-r, mmtw&w±fc<ovmm&L\z-D^ 

*>©T, ffc*llDft&tfrSMig;5>S*©IIfa±K.*ia> 

[0 0 12] "ffctoS, El 2 ICaVf iSlC, 
B 1 Ttt.. gW«ft$n4^7f>^5^ 2 <DTJ} 
\Z, ■ZrO? ; 77->#7?.2-k<Dmm$:m$fi-r : Z> : ?>73 

t, ^o^M»cj;oTt#en-5Jgm^e»©si*7 , e«^tt 

^[p)«^.557-4a, 4b, 4ct. ^ 5 7 
-4 a, 4 b, 4c*«^R«tt»&©R*ffl£«B | rJ£©fc 
^fiIlc*7tt51/>X5 t, *<DM&&&iZTMyt'& 

#}§&S!H !L >FU'T£>5CCD 6 t. *fiTV^. 

T, 7>^3*3J:Z/= 7— 4 a, 4b, 4 c $^7T> 

#7* 2 lcBoT^ib^-B-T^©^'77">^5'X 2 ±(C 

*«sn&Kw*jfe3i-r«iittj;o, -t©jasw»&© 

[0 0 13] ££>IC, ^5^>^f7X2©±^tC«. DP 
W*»«*sns*Stt h K 7 at, *©*MS h U-f 7 a 

t, J*DmsnfcH«©#W$te£fcSSM8H Wf 7 c 
t, £#LT&&£lbI£Sffj£0$Mg (Automatic Docume 
nt Feeder ;J^.T TADFj £1^5) 7 W&WtZ tlT 
5. -tlT, 5>7 , '3*5«klK= 5-4 a, 4b, 4 ctf 

fcJRMftgtMt 7 b*tHffi*$&iffi h W 7 a ettttt h 

S!58ilTtt, ^©^^©SiiftS^SStOS'fcfTi/* 
fi^J^lC&oTV**. ft*, ADF7H Jf$g©S"l£ 
m^^Vrz. (Duplex AD F) T 

[0 0 14] BH»tt«l««lrt©T*JCtt. Hi* 

OsWERSttTV**. ■fltaSXKl o«, 
C C D 6 TOftMMfcfc J: o T» 6 nfcHfcff -SK** U 
T, 7^-P^(t^Ma, A/D (7tD^/fy^W 

-e©(t#jasfc«t-3T. ccD6icT#?.nfciii#<i# 
7i-aifmm&9tm^n, A/D»j2iii:<t-3 
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[0 0 15] Z. JIT, lOlMIISl 0fc-3V»T» 

b<ittBj-r^». m&&m&w.i o±\z\t. hikstj: 

T^D^SSPllt, A/D^&g5l 2 <b. 7 
-0**11 1 3 i, v-x-xi- >^«JEgBl 4 ffl& 
M3SBl5t. ^-f 3>£f8£S§l 6 t, CPU (Cent 
ral Processing Unit) 1 7 t, ROM (Read Only Mem 
ory) 1 7 at, RAM (Random Access Memory) 1 7 
10 bt, £nS£5^K»ttf 8 t. 

[0 0 16] 7tD^lillH CCD6lCT#e. 

n/ty^-p^iii^m^-tc*tbT. u->y;i'*— (s 

/H) . y-f>HS (Gain Cont.) , *y±y HSSSE 

(Offset Cont.) t^-p^»©7^-P^ffi#Ma*fT 
^©T&So 

[0017] a/d^&sbi 2«, y^-D^mssui 1 
izjiZji-aifmmi&m'&oTj-ntfm&mmzA/'D 
^Mi^ffoT, cm^r^v^jnaifem-^tT-st)© 

20 

[0 0 18] ^-O/^UISH 0<J;UiF I FO (Fi 
rst-in First-Out) ^ 'J *> 
ffil 2tcJ;^A/D^^as^»7 ; ^^^il#(f^^- 

»*ii**«krfl»*fflbfi:CPUi 7*»6©ig*fi:f6v» 

[0 0 19] ->x-x-i >^»IEgKl 4tt, v-f 
'J 1 3 frZWifymistz^is? frWm-in^izli LT- Bt>£ 
30 ©RJffCfir@-r-5eeS^«8 (I2I2#!1) 

[0 0 2 0] Hfltfflatf 1 5 13. *SHHjW*ftLJ:3t 
-r-5BIIS©«TUiBJL*:^©©ffl31lHl8StClSa-r«t>© 
TiJ5 9, ->i-f-f >£fffiIEffl$l 4l' £ t-g)->x— -r-f > 

ttftK ^W— M7>X8SIS. telStl/^fc, Bf3e©xS^ 

40 tt. ■«K«i8«ii8iJ#fcW:W6nfc'b©T*oT*> 

[0 0 2 1] ^-f 5>y«±»l 6tt, CCD 6, A/ 

s^ttcfcoT, cn^>©^«i^-r3>i7^*w-r?. ! b 
[0022] cpunit wm.n&&w 1 £#©»# 

$iJP$rff pfe©Tab-5o -r^fc-fe, CPUli, ±Jz!iUfc 
Si^MSS^l OiW^&gBICOl/iTWKlf^SiJP©^^ 
■f. 7>7 p 3©fiiit, 7>7°3*«J:^3 7-4 a, 4 
50 b, 4c<DSl, »«H*2!«*7b©»flU*'blW*P-r* 
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ctptcfcoT^-s. cpunit mmmm^m. 
l£#<DWlfttim&. ROMl 7 aftiz&m-ztiT^z 

7 bft©ffi£ffl^£9-^XU7<hLXJS^£J;'5l;:fc 

[0 0 2 3] ^(3. &>±<D£?\zmtfl2nfcM&&%l$i 
SI l'fflue,n-5CCD6<D^lb^-f 5>^lC-r>ViTUJ 

CO 0 2 4] H^KKSSl ^fflV^tlSCCD6tt, 

t \z #m s nx v> 

[0025] #$H5liffi^&±tf#*$B5fflitWc 
sewBSt^e-ft^ODD^-^F (KT. 3Mc ro 

DDj 2#B, 4#B, 6#@-<h^o£: 

m&mmcowmfrzuzEVENyj-jiv- <,oxt. * 20 

(C TEVENJ t^o) ttCK^^nTV^. -?"L-T, 
ODDi5«fctfEVEN«. -^n^tlgiR CDgjtUv'X^ 

tt'«t^T. fim±|13f$K2 0©B&«^£M3ajtcm^ 
m-r d <t **X£ 3 =k 5 TW £>„ 

[0 0 2 6] Lfc^oX. W^Em^^J:^^® 
St^©<^TnfcODD<hEVEN£lCE#2nx^3 
CW^, mtf*$B?!fiS«©Bm&a<5 0 0 0 (2 
5 0 0X2) X&0, ffl#J(Cl 2 8BJii£\ 

#JtC 7 2 l®m^> -&fe-tiT2 0 0 (1 0 0 X2) 30 
©3Mr»H*fl«W*fME LTV»* C C D 6 ^mWlT Z>W> 

^■T*na, ^©®»^"f5>^tt. ei 3 k^-t^ ? ic 

m^lC*5ViT, TSHJ ttCCD6 5im^ 

-r 5>y (i 7'r>»©x^-hiS"r5>^) £tt*-r 
z>tztb<D>>y h/t;i/X, r<j>i, 0 2 j BODD*iy 

EVEN (D-Zrfl-etKDmm. V vT. ^ (C-^-x. 5 2 □ ^ rt 
JUT., TOSl, OS 2J liODD*5J:tfEVEN©- ; E- 

n^nfc^vr©ffi*{i#£j=;Lx*5 0, r<j>i, * 

2 J ©HiftR#CCD6©«»««!fclCffllS-r*. 
[0 0 2 7] HCIX. COCCD 6(D^ibJ^fei!clC^'Vi 40 

'*IMUK«l£#©:/D-t;*;*i:— K«3 0 0 mm/ 
s .' IiJj£ffi;£[6]©8¥<gtS£ 4 0 0 d p I (dot per inc 

h) t?Zt. 1 >M§fcD©lf«8lJlB3Mtt. 1/ 
{ (300/25. 4) X40 0) =2 1 1. 667m 
s <hfc-5. 

[0 0 2 8] CCD6U, £©«fW (2 1 1. 6 6 7 m 

tx*#*sia**«©5R**'&to-a-fc^teaw*ft*oD 50 
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DtEVE NtT^-n-en 2500 + 100 = 260 

0, ^am^s^ti^^^©^!^ (ia3«t"fc*3 

t 1 + t 2 + t 3) £ 1 4 0 0 n s (=1. 4/x 

s) ttsi> ccD6©&K>ja»gctt, 1/ i {21 

1. 6 6 7- 1. 4) /2 6 0 0) =1 2. 3 7 MH z 

[0 0 2 9] fc£U ODD*itfEVENOSft> 
*;i^£MfrLX*§S*lfcB&(f#te. ^©^tc^tt-s 

£>tlZ>ZL£i\ZUZ>, Lfc^oX. CCD 6 rt> ^©Bg&ft 

i^J £U5) tiDMPl 2. 3 7X 2 = 2 4. 
7 4MHz 

[0030] cin6©ja»*flr#tt. f"fs.>if 

[0 0 3 1] #.\Z. HJzBLfcCCD 6tCioT#e.nfc 
^aBK&tt*B&&Egfii©B#8! ! a*l£i 0#!t 

ommW}mz~z>^Tmwrz>. 

[0 0 3 2] itfflSMl OX'H CCD 6©fci£W 

zsx* &mT&mmmzm$;fcm. s nx < & 7* □ ^b 

fll^aiiitKA/DSClftai 2TCA/D^M1& 

H*«fc«ifc7-r>/ i E , j 1 3tc##^x% ^©7-r 

>^^EU 1 3F*9C— B#6«)tCf2igiSJt$-Br^„ ^-f 

U 1 3rtlC*#ii*n.5®«<I^tt. fC^O^t'J 

1 3rt-v©##&#.£XiC, ODD^OTVENO-!- 

[0 0 3 3] HOCCD6*60l*OTI:tt, ##>B 

i#T£BJii^e#£nfc &©*)•&£ *ixv> 3. <tc^> 

1 0 Xtt, C C D 6 & #&B*ft*« J:lttMrMBIS 
fe, W^.«CPU1 7*i7'f>^ ; &U 1 3\zMT^>y^ 

h'(*-~7)vm i %*mmtz>z.ii\z£.-oT. mwwmm 
^t>©a^m^©*icoiiX5-f >^ ; e , j 1 3^^© 

[0 0 3 4] d CCD6^5.©iS 

9*Z>Uv trmXte, 2 4. 7 3MH z)IC|W|^LXfT 
■5. UfcT&^X, 5-T >/ ; &U 1 3 rt-^©»^ii*-«. 
mX\*mA (a) K^Ti'Stt^-f 5 >^Tf=fon*. 

iP^#«bX. CCD6©*SlSBI*iB*Sr«lJ«'r*5 0 
0 0ItO^%, S6fc-t©WSB*»6 1 5 0B*"J""3$ 
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#*»H*»*fc-rs«£S5SbTv»s. bb 
©s^-c&ntf. ^o^tu 1 3rt»c«. m&immm 

mz-3^T<Dm&m%tLT. CCD6©fg»ji&$:£ 
SKLfckf^^nyjrCraJtiUOO, 4 7 0 0IM 

[0 0 3 5] ^©*g, BBBBB4K 1 0 Ttt, 7-f>* 

^-©7-f >^ ; EU 1 3rta»5©ilittBB«^©B*HiL 
*mkfio. fcj£U 7-f>^t l Ji3rtl:lt ff&B 10 
BB**» & ©H&«^©*/4SfB«#J$ SnilsSOT. 
*<D?'f>^ ! E'J 1 3W60«*ffll/ l b. ta&iBBB 

>^U13A>&B, CPU1 7l:i5 7^h^*-^ 

*mmm*& s ©BBfi^©**^*^ s n* . 

[0 0 3 6] £©£#©B*ttJ Wi» CCD6©l§K»jJi 

^. ■*-&*>■&, ^O^t'J 1 3 7^£>©Se<*.|+JU±, w 
»BBB*©BB«^fc"3V»T©*fT:bn«fc«>, B# 20 
«4B*««©»*#*-r*s&H35«*<. IB 
B^fcD©tt*ttlbfc#<©Wfm*B-t'-ri:t3&«WBi 

Lfe^ot, 7-r i 3rt*>e>©^*-mb 

J4. B*«B4 (b) fcjS-TJ: 3fc*"f 5 >yTfrfc>n 
S. 0B©«k5{C, 4 7 0 0BB#SB3fcB* 

m-r«-&-c&oT*>. ^©7-r >^ ; eu i 3rt^©#^ 

aa-BfctKT, ^©BWfcB^bWSJ^Klfc*. 
[0 0 3 7] lut, C©B*tHLB#BK:iSW-*tt«s 

BaEBcfcoviT, *{*B*#»fT*&fcBL<Bw-r 

BAH. 1 5-f >3fc0©B*ttlLB*»:fl*4 7 0 30 
0T^0, S6tft5'f>|llll:i»a-f^-^l' (# 
7Jf^^J(ll«I) £2 4BB#£K3rr*d:» -7-r>* 

1 3*»6©B*abB»«ctt. 1 9-f>3fcD©HF 
B*&SBMrtK:4 7 0 0 + 2 4BB#©B*U1L5WI*7 

©f]FBffliSBBa*2 1 1. 6 6 7 ms 
P7?^M©«^t«t'3T2 1 1. 6 4 5 fi s <hjfi<H 
UTfeiH) T*ntf. 1/(2 1 1. 6 6 7 (SEfctt 
2 1 1. 6 4 5) / (4 7 0 0 + 2 4) ) =2 2. 3 2 
MHiiW. C©«tp(C, 7-f>/ ; E , J13^f ) 0^ 40 

^-fcLSLJi&ifcte. 7-f >/ ; eu l 3rt^©»*a*»B 

B. ■T!tet>"6CCD6©B»BB»**fcUfclf7 J *i' 
P y £ IC fct^T<£T S *« H t JflfiSTBT £ 5 . 
[0 0 3 8] fc*S. 5-f >/*'J 1 3 36»6©K*fflUB 

;ux£?g£$-a-#.5t>©-c&nfcf, -tw^-rs^se* 

HB&SgBl 5 £l^fcB»©BSBBa»&aW-B*J: 
[0 0 3 9] ^0J;^:U7-f>^ : &U 1 3F*g*>S>B 50 
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*asnfcB««*»a. ->x-t^ >^*iiEgE 1 4 kt 

->x~r>f >$fBjEBB*«BSnfc«fc, BBfflSBl 
5^2lttJ£*L *r<DW&mmm 1 5 fcTSH^JWMB 
B*»ffton*. ^Oit, BBB3Bl5ii. fOfy 
*JHt*BB£. 7-f >^ ; EU 1 3rt*»&©BBflH»© 

B*mbicBBUTtf 3t>©tr*. 

[0 0 4 0] «±©«tplc. *££BB©BBBR£B 
lTlt a-&BBB*££BT3BB«>5ft£nfcBtt 

ff#a<7-f >*^&'J 1 3W6«*usn. ##s*b* 

BBSBB-raBB^SB&nfcBBB^fc^TUB 
tfc^©m7j£fT:b&^«£5l;:&-3TV>5„ ^(Dfztb. 7 

O^tUi 3rta»Stt*ai*J'i;fcBBB*K:tH»TB 
&Maa$i 5*i^©m#ma*fr^«^f a&oxt), 

BBB98 l 5 tt, *-©fl#«i9£. «-^BBBB«« 

BBtc-plriTtt#BT*i^S*^^©T, •?■© 

[0 0 4 1] LfcA^T, BBBffiBBl t»lT, /I 
Wa» 6 ©HBB*® 0 ©B»<fc-*BBB*B 0 S3*©i« 
BKft (i§#M£Ste) 3&«R*SnT45D. CCD 6©^ 

isi 5fcBj|isns4ffl9»*©-fc#£SAii)>*.&ft* 

©T% BBB9B1 5 TaA^BtiV'T 

sttTL^cfco, bbbbbi siBB-rs^m* 

**BB L T L £ 3 . tv^fcii© BBjOTB &-& * . 
BBTSi, *£BBB©BBBRBB 1 tt, iS«^S 

si5i 5fc4stt*aasaB©±#*saw*.&ns©Tr, 

BKBBB^B 0 ©BB^KBB«ft:Bfc*#«r *» 
£ iCffl l»T# B& © £ ft -5 . 

[0 0 4 2] fcfc* *BBJ^BTtt, ^-o^tun 
^FIFWtUWaO, ^©^^tUl 3|^{C 
*BBBB«*» & ©BB«#©*«*#&0»&£«fc 

BifTBBUfc**, *^B^ji^nici5g«$n-5fc©T« 

fotVi. BAH. 7-f >^ J E'J 1 3 Sr. SRAM (Static 
Random Access Memory) \z£-2~ZffiB!Z'i~ : bZ. irfe^A 
?,n^o C©«^(C«. =&H^«©ili^ffi^©^ ; E'J7 
KUX4WS-r*il&a«tfB£fc*©T, ff^B^ffl* 
*60ItflltO**t#atK!!)Ttta:< , «*»BBB 
B*«ktf*#3»BBB«©3R**»6»6nfcBBflH** 
-BfcBSSLttiiKiLT'b. 4mBBBB»&BBA 
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(54) IMAGE READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute an image 
reader so that it becomes suitable to be used 
especially in the case of coping with speedup and 
enhancement of resolution, etc., of image reading by 
suppressing increase of processing speed in a signal 
processing after removal of an image signal to be 
obtained from unnecessary pixels to the utmost by 
removing the image signal. 
SOLUTION: The image reader is constituted by 
providing a solid-state image pickup element string 6 
consisting of a solid-state image pickup element to 
constitute a valid pixel area and a solid-state image 
pickup element to constitute invalid pixel area, a 
signal storage means 13 to store and hold the image 
signal obtained by each solid-state image pickup element of the solid-state image pickup 
element string 6 and a driving control means 17 to extract and output the image signal 
obtained by the solid-state image pickup elements to constitute the valid pixel area from 
the signal storage means 13. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image reader characterized by to have the drive control means which extracts and 
outputs the picture signal acquired by the solid state image sensor which constitutes said effective 
pixel field from inside of the solid state image sensor train which consists of a solid state image 
sensor which constitutes an effective pixel field, and a solid state image sensor which constitutes an 
un-effective pixel field, the signal storage means which carries out storage maintenance of the 
picture signal acquired by each solid state image sensor of said solid state image sensor train, and 
said signal storage means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for a copying machine, scanner equipment, facsimile 
apparatus, etc., and relates to the image reader which reads in the manuscript used as a reading object 
optically the image drawn on the manuscript. 
[0002] 

[Description of the Prior Art] Conventionally, what performs the image reading is known widely, 
using CCD (ChargeCoupled Device) as an image reader which performs image reading from a 
manuscript. With this image reader, after making CCD condense the reflected light from the 
manuscript obtained by the scan of optical system with the light source, a mirror, etc., acquiring a 
picture signal by the photo electric conversion in the CCD and performing analog signal processing 
to the picture signal, image reading from a manuscript is performed with changing and outputting 
this to a digital signal by A/D-conversion processing. 

[0003] CCD used for such an image reader has the common line sensor with which two or more 
solid state image sensors (pixel) were located in a line with seriate. Therefore, the reading resolution 
of the manuscript in an image reader will be decided by the number of pixels which constitutes an 
effective pixel field among each pixel located in a line with seriate. In addition, among each pixel 
located in a line with seriate, pixels other than an effective pixel field, i.e., the pixel located near the 
both ends of a train, are called the so-called dummy pixel, and it constitutes the un-effective pixel 
field which does not affect the reading result of a manuscript. 

[0004] Moreover, CCD usually operates according to the driving signal of predetermined frequency. 
The frequency (henceforth "drive frequency") of this driving signal will be decided by process speed 
of the whole image reader. That is, since the processing time permitted from the process speed of the 
whole image reader by the image reading result for one line determines the drive frequency of CCD, 
it serves as a value which can transmit the charge from each pixel in the processing time per line. 
However, it is necessary to perform a transfer of the charge from each pixel of CCD about all the 
pixels that constitute CCD at this time. Therefore, the drive frequency of CCD also becomes a thing 
in consideration of a transfer of the charge from the both sides of the dummy pixel which constitutes 
each pixel and un-effective pixel field which constitute an effective pixel field. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although signal processing of the picture signal 
acquired by transfer of the charge from each pixel of CCD is carried out in the conventional image 
reader in the processing circuits (digital digital disposal circuit etc.) of the latter part, the processing 
circuit of these latter parts and the processing speed as which only the part will be required of a latter 
processing circuit if the drive frequency of CCD takes into consideration the part which is a dummy 
pixel, since it is operating synchronizing with CCD will rise. That is, in a latter processing circuit, in 
spite of not performing signal processing about the picture signal acquired from the dummy pixel, it 
must operate with the processing speed in consideration of the part. Therefore, in a latter processing 
circuit, there is a possibility that the problem that it is influenced of a noise etc. or the device which 
constitutes a processing circuit generates heat with the rise of the processing speed resulting from the 
part of a dummy pixel may arise. 

[0006] Especially, in these days, to an image reader, improvement in the speed of image reading 
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from a manuscript is demanded, and it is in the inclination which the whole process speed also goes 
up in connection with this. Moreover, it is in the inclination for the reading resolution to a 
manuscript to also become high for high-definition-izing of an image reading result. Although it is 
possible from these things that the drive frequency of CCD becomes still higher, even if it is that 
case, to enable it to avoid the problem mentioned above is strongly desired by suppressing the rise of 
processing speed required of a latter processing circuit as much as possible. 
[0007] Then, by removing the picture signal acquired from an unnecessary pixel, this invention 
suppresses the rise of the processing speed in subsequent signal processing as much as possible, and 
aims at offering the image reader which uses when it corresponds to improvement in the speed, high- 
resolution-izing, etc. of image reading especially, and becomes suitable. 
[0008] 

[Means for Solving the Problem] The solid state image sensor train which consists of a solid state 
image sensor which this invention is the image reader invented in order to attain the above- 
mentioned purpose, and constitutes an effective pixel field, and a solid state image sensor which 
constitutes an un-effective pixel field, It is characterized by having the drive control means which 
extracts and outputs the picture signal acquired by the solid state image sensor which constitutes said 
effective pixel field from inside of the signal storage means which carries out storage maintenance of 
the picture signal acquired by each solid state image sensor of said solid state image sensor train, and 
said signal storage means. 

[0009] According to the image reader of the above-mentioned configuration, the picture signal 
aeq^k^ effective*pi»x£M^ 
the inside of a signal storage means, and is outputted. That is, the output to the latter part is not 
performed about the picture signal acquired by the solid state image sensor which constitutes an un- 
effective pixel field. Therefore, even if it is the case where predetermined signal processing is 
performed about the picture signal taken out from the inside of a signal storage means, it can carry 
out with the processing speed in consideration of the picture signal acquired from the solid state 
image sensor which constitutes an effective pixel field in the signal processing. 
[0010] 

[Embodiment of the Invention] Hereafter, the image reader applied to this invention based on a 
drawing is explained. Drawing 1 is the block diagram showing the configuration of the principal part 
in an example of the image reader concerning this invention, drawing 2 is the sectional side elevation 
showing the outline configuration of the whole image reader, drawing 3 is a timing chart which 
shows an example of the drive timing of a solid state image sensor train used for the image reader, 
and drawing 4 is a timing chart which shows an example of the FIFO writing / read-out timing in the 
image reader. 

[001 1] First, the outline configuration of the whole image reader is explained. The image reader 
explained with this operation gestalt is used for a copying machine, scanner equipment, facsimile 
apparatus, etc., and reads in the manuscript used as a reading object optically the image drawn on the 
manuscript. 

[0012] As shown in drawing 2 , namely, in the image reader 1 The lamp 3 of the platen glass 2 with 
which a manuscript is laid which irradiates the manuscript on the platen glass 2 caudad, The mirrors 
4a, 4b, and 4c which change the direction of an optical axis of the reflected light from the manuscript 
obtained by the exposure, It has the lens 5 which condenses the reflected light from a manuscript 
which passed through these mirrors 4a, 4b, and 4c in a predetermined focal location, and CCD6 
which is a solid state image sensor train for receiving the reflected light after condensing in the focal 
location, and changing this into an electrical signal. And image reading from the manuscript is 
performed by scanning the manuscript which was made to move a lamp 3 and Mirrors 4a, 4b, and 4c 
along with platen glass 2, and was laid on the platen glass 2. 

[0013] Furthermore, the automatic manuscript delivery device (it is called "ADF" below Automatic 
Document Feeder;) 7 in which it comes to have medium tray 7a into which a manuscript is loaded, 
manuscript conveyance device 7b which lets out the manuscript set to the medium tray 7a one by 
one, and paper output tray 7c used as the discharge place of the manuscript which it let out is 
arranged above platen glass 2. And when manuscript conveyance device 7b turns a manuscript to 
paper output tray 7c from medium tray 7a and conveys with constant speed so that it may pass 
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through the predetermined location top in the condition that a lamp 3 and Mirrors 4a, 4b, and 4c are 
in a predetermined location, image reading from the manuscript can also be performed in the image 
reader 1. In addition, ADF7 may be the so-called DADF (Duplex ADF) with the inverting function 
of a manuscript. 

[0014] Moreover, the image-processing substrate 10 is arranged down [ in the image reader 1 ]. The 
image-processing substrate 10 performs predetermined signal processing [ say / analog signal 
processing, A/D (analog to digital) transform processing, digital signal processing, etc. ] to the 
picture signal acquired by the photo electric conversion in CCD6. That is, analog signal processing is 
performed, by A/D-conversion processing, it is changed into a digital signal, digital signal 
processing is performed further, and the picture signal acquired by CCD6 is outputted as an image 
reading result from a manuscript by signal processing in this image-processing substrate 10. 
[0015] Here, this image-processing substrate 10 is explained in detail. On the image-processing 
substrate 10, as shown in drawing 1 , the bus 18 and ** which connect these with the analog 
processing section 1 1, the A/D-conversion section 12, the Rhine memory 13, the shading 
compensation section 14, the image-processing section 15, a timing generator 16, CPU (Central 
Processing Unit) 17, ROM(Read Only Memory) 17a, and RAM(Random Access Memory) 17b 
mutually are carried. 

[0016] The analog processing section 1 1 performs analog signal processing of common knowledge, 
such as sample hold (S/H), a gain adjustment (Gain Cont.), and offset adjustment (Offset Cont.), to 
the analog picture signal acquired by CCD6. 

[0017] The A/D-conversion section 12 carries out A/D-conversion processing to the analog picture 
signal after the analog signal processing by the analog processing section 1 1 , and makes this a digital 
picture signal. 

[0018] The Rhine memory 13 consists for example, of FIFO (First-in First-Out) memory, and carries 
out storage maintenance of the digital picture signal after the A/D-conversion.processing by the A/D- 
conversion section 12 temporarily. However, by the Rhine memory 13, writing and read-out of a 
digital picture signal are performed, following directions from CPU 17 so that a detail may be 
mentioned later. 

[0019] The shading compensation section 14 performs well-known shading compensation processing 
to the digital picture signal read from the Rhine memory 13 based on the white criteria data read in 
the white orientation plate 8 (refer to drawing 2 ) located in a predetermined part, and amends the 
reading distortion of the digital picture signal etc. 

[0020] The image-processing section 15 is equivalent to the processing circuit of the latter part 
explained by the term of the technical problem which this invention tends to solve, and performs 
predetermined digital signal processing [ say / substrate detection, gray balance adjustment, and 
expanding and contracting ] as opposed to the digital picture signal after the shading compensation 
processing by the shading compensation section 14. In addition, the image-processing section 15 
may be formed in the image reader 1 and another object. 

[0021] A timing generator 16 controls such drive timing by giving a driving pulse to CCD6, the 
A/D-conversion section 12, and Rhine memory 13 grade. 

[0022] CPU 17 performs motion control of the image reader 1 whole. That is, CPU controls not only 
the motion control about each part on the image-processing substrate 10 mentioned above but 
migration of the exposure of a lamp 3, a lamp 3, and Mirrors 4a, 4b, and 4c, actuation of manuscript 
conveyance device 7b, etc. In addition, the predetermined field in RAM 17b is used for it as a work 
area in that case while CPU 17 performs motion control of the image reader 1 whole, following the 
program in which it is stored in ROM 17a. 

[0023] Next, the drive timing of CCD6 used for the image reader 1 constituted as mentioned above is 
explained. 

[0024] As for CCD6 used for the image reader 1, two or more solid state image sensors (pixel) are 
located in a line with seriate. However, the pixel located near the both ends of the pixel train is 
equivalent to a dummy pixel including an optical black field, and constitutes the un-effective pixel 
field which does not affect the reading result of a manuscript. That is, CCD6 is divided into the 
effective pixel field and the un-effective pixel field. 

[0025] Moreover, each of effective pixel fields and un-effective pixel fields is classified into the 
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ODD field (only henceforth "ODD") which consists of the odd-numbered pixels, such as the 1st, the 
3rd, and 5th ~, and the EVEN field (only henceforth "EVEN") which consists of the even-numbered 
pixels, such as the 2nd, the 4th, and 6th — . And it connects with the respectively separate transfer 
register, and ODD and EVEN can read two picture signals now to juxtaposition by driving each 
transfer register to juxtaposition at parenchyma top coincidence. 

[0026] therefore, both an effective pixel field and an un-effective pixel field from being classified 
into ODD and EVEN For example, if the number of pixels of an effective pixel field is 5000 
(2500x2) and it is the case where CCD6 to which the un-effective pixel field for 72 pixels and 200 
(100x2) in all pixel exists in the end side at the 128-pixel and other end side is driven The drive 
timing comes to be shown in drawing 3 . A shift pulse for "SH" to direct the timing (start timing for 
one line) which drives CCD6 all over drawing, the clock pulse which gives "phil, phi2" to each 
transfer register of ODD and EVEN, and "OS1, OS2" show the output signal about each of ODD and 
EVEN, and the frequency of "phil, phi2" is equivalent to the drive frequency of CCD6. 
[0027] Here, an example is given and the drive frequency of this CCD6 is explained in more detail. 
For example, if resolution of 300 mm/s and the direction of vertical scanning is set to 400dpi (dot per 
inch) for the process speed of the image reader 1 whole, the permissible processing time per line will 
be set to l/{(300/25.4) x400} =21 1 .667microsecond. 

[0028] CCD6 needs to transmit the charge from all the pixels that constitute that CCD6 in this time 
amount (21 1.667 microseconds). Therefore, if migration time amount (tl+t2+t3 in drawing 3 ) from 
each pixel to 2500+100=2600 and a transfer register is set to 1400ns (= 1.4 microseconds) for the 
total number of transfer pixels which set the both sides of an effective pixel field and an un-effective 
pixel field by ODD and EVEN, respectively, the drive frequency of CCD6 will be set to 1/ 
{(211.667-1.4) /2600} =12.37MHz. 

[0029] However, the picture signal acquired from each channel of ODD and EVEN in parallel will 
be rearranged in order of a pixel for processing with the image-processing substrate 10 which can be 
set after that. Therefore, as for the clock signal (henceforth a "video clock") for processing the 
picture signal from CCD6, the frequency is set to 12.37x2=24.74MHz. 
[0030] In addition, such signalling frequency shall be generated by the timing generator 16. 
[0031] Next, the processing actuation which the image-processing substrate 10 of the image reader 1 
in signal processing to a picture signal, i.e., this operation gestalt, in every line obtained by CCD6 
mentioned above performs is explained. 

[0032] In the image-processing substrate 10, if the analog picture signal by which a sequential 
transfer is carried out for every pixel through the transfer register of CCD6 is received, after passing 
through analog signal processing in the analog processing section 1 1 , and A/D-conversion 
processing in the A/D-conversion section 12, the digital picture signal after the A/D conversion will 
be written in the Rhine memory 13 one by one for every pixel, and will carry out storage 
maintenance temporarily into the Rhine memory 13. That by which the picture signal written in in 
the Rhine memory 1 3 was acquired in parallel from each of ODD and EVEN by writing into the 
Rhine memory 13 shall be rearranged in order of a pixel. 

[0033] Not only the pixel that constitutes an effective pixel field but the thing obtained from the 
pixel which constitutes an un-effective pixel field is contained in the picture signal from this CCD6. 
However, the picture signal acquired from the pixel which constitutes an un-effective pixel field is 
not needed for digital signal processing in the image-processing section 1 5 located in the latter part. 
Therefore, in the image-processing substrate 1 0, even if the picture signal acquired from the both 
sides of an effective pixel field and an un-effective pixel field is sent one by one from CCD6, when 
CPU17 controls the write enable signal over the Rhine memory 13, for example, it is made to 
perform writing into the Rhine memory 1 3 only about the picture signal from an effective pixel field. 

[0034] The writing at this time performs the picture signal from CCD6 from writing in one by one 
for every pixel synchronizing with the video clock (for example, 24.73MHz) mentioned above. 
Therefore, writing into the Rhine memory 13 is performed to timing as shown in drawing 4 (a). In 
addition, all over drawing, the case where every 150 of 5000 pixels which constitutes the effective 
pixel field of CCD6 are further made into an un-effective pixel field from the both ends in 
consideration of the precision of the optical system in the image reader 1 etc. is shown. That is, if it 
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is the case of the example of drawing, in the Rhine memory 13, 4700 pixels will be written in one by 
one, synchronizing with the video clock based on the drive frequency of CCD6 as a picture signal 
about an effective pixel field. 

[0035] Then, in the image-processing substrate 10, the picture signal out of the Rhine memory 13 
concerned is read one by one after write-in termination of the picture signal into the Rhine memory 
13 in parallel to the writing of the picture signal into the Rhine memory 13. However, in the Rhine 
memory 13, since storage maintenance only of the picture signal from an effective pixel field is 
carried out, read-out out of the Rhine memory 13 is also performed only about the picture signal 
from an effective pixel field. That is, only the picture signal from an effective pixel field is read from 
the Rhine memory 13 by control of the write enable signal by CPU 17, and a lead enable signal. 
[0036] It is not necessary to perform read-out at this time synchronizing with the video clock based 
on the drive frequency of CCD6. That is, since read-out from the Rhine memory 13 is performed 
only about the picture signal of an effective pixel field, it does not need to take into consideration the 
part of an un-effective pixel field, and becomes possible [ that only the part spends much time 
amount on read-out of per pixel ]. Therefore, read-out out of the Rhine memory 13 is performed to 
timing as shown in drawing 4 (b). That is, like the example of drawing, even if it is the case where 
4700 pixels is read one by one, much time amount can be spent compared with the time of writing 
into the Rhine memory 13. 

[0037] Here, an example is given and the clock frequency at the time of this read-out actuation is 
explained in more detail. For example, if the number of read-out pixels per line is 4700 and the 
interval between each Rhine (inactive period) is further set up with 24 pixels Since read-out for 
4700+24 pixels should just end the read-out frequency from the Rhine memory 13 in the permissible 
processing time per line If the permissible processing time per line as well as the case where it 
mentions above is 21 1 .667 microseconds (you may approximate with 21 1 .645 microseconds on 
account of the clock pulse which may make it generate) It is set to 1/{21 1 .667(or 21 1 .645)/ 
(4700+24)} =22.32MHz. Thus, as for the read-out frequency from the Rhine memory 13, it is 
possible to make it fall compared with the video clock based on the write-in frequency into the Rhine 
memory 13, i.e., the drive frequency of CCD6. 

[0038] In addition, if a timing generator 16 may generate two or more kinds of clock pulses, it is 
made for the timing generator 16 just to generate the read-out frequency from the Rhine memory 13. 
Correcting, for example, making it receive from the processing circuit of the latter part called the 
image-processing section 1 5 is also thought of. 

[0039] Thus, in the shading compensation section 14, after shading compensation processing is 
performed, it is sent out to the image-processing section 15, and, as for the picture signal read from 
the inside of the Rhine memory 13, digital signal processing is performed by the image-processing 
section 15. At this time, the image-processing section 15 shall perform that digital signal processing 
synchronizing with read-out of the picture signal out of the Rhine memory 13. 
[0040] As mentioned above, in the image reader 1 of this operation gestalt, the picture signal 
acquired from the pixel which constitutes an effective pixel field is read from the inside of the Rhine 
memory 13, and the output to the latter part is performed about the picture signal acquired from the 
pixel which constitutes an un-effective pixel field. Therefore, even if it is the case where the image- 
processing section 15 performs predetermined signal processing about the picture signal read from 
the inside of the Rhine memory 13, the image-processing section 15 can be performed with the 
processing speed in consideration of the picture signal acquired from the pixel which constitutes an 
effective pixel field in the signal processing. That is, since it is not necessary to take into 
consideration about the dummy pixel which does not need to perform signal processing, only the part 
may come to reduce processing speed conventionally. 

[0041] Therefore, even if it is in the inclination for improvement in the speed of image reading from 
a manuscript and high definition-ization (high-resolution-izing) of an image reading result to be 
demanded, and for the drive frequency of CCD6 to become high, to the image reader 1 Since the rise 
of processing speed required of the image-processing section 1 5 of the latter part can be suppressed 
as much as possible, evasion of saying [ that signal processing in the image-processing section 15 
will be influenced of a noise etc., or the device which constitutes the image-processing section 15 
will generate heat ] is attained. If it puts in another way, since the image reader 1 of this operation 
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gestalt can suppress the rise of the processing speed in the image-processing section 1 5 as much as 
possible, when it corresponds to improvement in the speed, high-resolution-izing, etc. of image 
reading especially, it will be used, and will become suitable. 

[0042] In addition, although the case where the Rhine memory 13 consisted of a FIFO memory, and 
only the picture signal from an effective pixel field was written in in the Rhine memory 1 3 was 
mentioned as the example and this operation gestalt explained it, this invention is not limited to this. 
For example, constituting the Rhine memory 1 3 by SRAM (Static Random Access Memory) is also 
considered. In this case, since it becomes possible to manage the memory address of the picture 
signal for every pixel, even if it does not write in only the picture signal from an effective pixel field 
but writes in uniformly the picture signal acquired from the both sides of an effective pixel field and 
an un-effective pixel field, only a picture signal can be extracted and it can read from an effective 
pixel field. 

[0043] Moreover, although the case where the Rhine memory 13 was located between the A/D- 
conversion section 12 and the shading compensation section 14 was mentioned as the example with 
this operation gestalt, as long as it is before latter digital signal processing, it may be located 
anywhere. However, if an example is taken in storage maintenance by the Rhine memory 13, the 
A/D-conversion section 12 or subsequent ones is desirable. 
[0044] 

[Effect of the Invention] As explained above, the image reader of this invention Since the clock 
frequency at the time of removing an unnecessary thing out of the picture signal after reading in a 
solid state image sensor train by existence of a signal storage means, and this outputting to the latter 
part is reduced The limit by the frequency of the image processing in the latter part can be eased 
conventionally, when it corresponds to improvement in the speed, high-resolution-izing, etc. of 
image reading as a result, it uses, and it will become suitable. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the principal part in an example of 
the image reader concerning this invention. 

[Drawing 2] It is the sectional side elevation showing the outline configuration of the whole image 
reader of drawing 1 . 

[Drawing 3] It is the timing chart which shows an example of the drive timing of a solid state image 
sensor train used for the image reader of drawing 1 . 

[Drawing 4] It is the timing chart which shows an example of the FIFO writing / read-out timing in 
the image reader of drawing 1 , and the timing chart (a) indicates write-in timing to be, and (b) are 
those of the timing chart which shows read-out timing. 
[Description of Notations] 

1 [ — The Rhine memory, 15 / — The image-processing section, 16 / — A timing generator, 17 / — 
CPU ] — An image reader, 6 — CCD, 10 — An image-processing substrate, 13 

[Translation done.] 
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[Drawing 2] 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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